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Characteristics and outcomes of patients with small cell lung cancer - findings from a 
New Zealand SACT database 

Abstract 
Background Small Cell Lung Cancer (SCLC) SCLC generally presents late and is treated with 
systemic anti-cancer treatment (SACT). Māori are over represented in Lung Cancer statistics 
but disparities between Māori and non-Māori in patterns of care and survival from SCLC have 
not been previously reported.
Methods We used the custom-built SACT database collected by the Oncology Department at 
Waikato Hospital NZ, which recorded comprehensive lung cancer patient factors and SACT 
regimens from 2000 to 2021. We reported summary statistics to review the treatment by 
ethnicity, explored Kaplan Meier all-cause survival of patients, and estimated the unadjusted 
and adjusted odds ratios of surviving 12 months.
Results 742 patients with SCLC were included in this study, with 43% identified as Māori. 
Approximately 75% of patients received SACT, and there was no difference in the uptake of 
SACT between Māori and non-Māori. The median survival for SCLC was 8.5 months. After 
adjustment, patients treated with carboplatin plus etoposide (with/without durvalumab) or 
cisplatin plus etoposide were 1.5 times or 4.9 times respectively more likely to survive 12 
months than those without a SACT regimen.
Conclusion There was no significant evidence of disparities in patterns of care and outcomes 
between Māori and non-Māori with SCLC. Carboplatin/cisplatin in combination with etoposide 
remained the primary first line SACT regimen for patients with SCLC in this New Zealand 
cancer treatment centre.
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Introduction

Currently, little is known about the management of patients with 
Small Cell Lung Cancer (SCLC) in New Zealand (NZ), including 
which factors influence treatment choice and how treatment affects 
patient outcomes. In particular Māori, the Indigenous people of 
NZ have poorer health outcomes than non-Māori New Zealanders 
overall, and with respect to lung cancer [1] so any systematic 
differences in patterns or outcome of care are of interest. While 
some data can be derived from the use of National data sets, as 
has been published in the Lung Cancer Quality Improvement 
Monitoring Report [2], these data are limited.
  Systemic anti-cancer treatment (SACT) databases assist with 
audit and can be used to inform and improve the quality of SACT 
treatment. For instance, a SACT dataset has been developed as 
part of the National Cancer Registration and Analysis Service 
(NCRAS) within Public Health England [3]. In NZ, the Cancer 
Control Agency has begun the development of a national SACT 
system. Waikato Hospital is a regional cancer treatment centre 
that provides medical oncology treatment to a population of 
approximately 700,000 people, of whom 27% identify as Māori. 
The Oncology Department at Waikato Hospital has used a custom-
built SACT database and chemotherapy prescribing system since 
2000. The system records patient characteristics and their systemic 
chemotherapy regimens and is linked to the national mortality 
database to record patient outcomes.
  SCLC is an aggressive subtype of lung cancer associated with 
smoking, with a high propensity to metastasis and a poor prognosis 
[4]. In our region, SCLC accounts for 16% of pathologically 
reported lung cancer cases.  In Māori diagnosed with lung cancer, 
the proportion is higher at 23% [5]. Most patients with SCLC 
have advanced disease at diagnosis. Patients are usually treated 
with combination treatment consisting of either intravenous 
carboplatin plus etoposide, or intravenous cisplatin plus etoposide. 
Concurrent radiation therapy with etoposide and cisplatin is the 
standard of care for patients with limited-stage disease in whom 
cure may be possible [6]. The addition of immunotherapy agents 
such as durvalumab [7] or atezolizumab [8] offers benefit over 
conventional chemotherapy. However, these agents are currently 
not publicly funded in NZ for this indication. Complete remission 
is uncommon [9]. Most patients develop progressive disease after 
first line chemotherapy and generally derive only modest benefit 
from subsequent lines of treatment. The median survival from 
diagnosis for SCLC is reported to be as low as seven months [10]. 
Current NZ guidelines suggest patients with advanced lung cancer 
without significant co-morbidities should be offered SACT. The 
New Zealand Lung Cancer Standards include recommendations 
on the use of SACT in both patients with SCLC and non-small cell 
lung cancer (NSCLC) [2]. Currently in NZ 71.3% of patients with 
SCLC are estimated to receive SACT. There is variability between 
District Health Boards (DHBs) but the number of people treated in 
many individual DHBs is small [2].
  This study aimed to document the characteristics and outcomes 
of SCLC patients referred to the Waikato Hospital Oncology 
Department over a 20-year period. 

Methods

Data source

This is a retrospective study based on data prospectively collected 
from a purpose-built SACT chemotherapy prescribing and 
oncology database system. Patients are those with a first diagnosis 
of SCLC referred to the Medical Oncology Unit based at Waikato 
Hospital. The SACT system was first used in 2000, and all patients 
recorded from then until 31 December 2021 have been included in 

this study. 
  Data collected on patients include their age, gender, year of 
diagnosis, ethnicity (Māori or non-Māori), BMI, date of cancer 
diagnosis, cancer cell type (small cell or non-small cell), cancer 
stage, SACT regimens prescribed and date of death. Cancer stage 
was initially collected as limited or extensive, but more recently 
TNM staging has been used. Those with T4 or M1 metastatic 
disease were categorised as “extensive” while all others were 
categorised as “limited” stage.

Analysis

We first reviewed the treatment by ethnicity of patients with 
SCLC to see if there were differences in the proportion of patients 
who received a first SACT regimen versus the proportion of 
patients without SACT. We then looked at the proportion of Māori 
versus non-Māori who received a second treatment regimen. 
We calculated the all-cause survival of patients from diagnosis 
with no intravenous SACT (IV SACT) regimen, carboplatin plus 
etoposide, cisplatin plus etoposide or other. We also looked at the 
survival of those patients receiving second or subsequent lines of 
therapy. We calculated survival in those receiving a SACT regimen 
by ethnicity, BMI category and year of diagnosis using the Kaplan 
Meier method. 
  Finally, we estimated the unadjusted and adjusted odds ratios of 
surviving 12 months by age, gender, ethnicity, year of diagnosis, 
cancer stage (limited/I/II/III and extensive/IV), and regimens 
(no IV SACT, carboplatin + etoposide with/without durvalumab, 
cisplatin + etoposide, and other). We also report the unadjusted 
and adjusted odds ratios of surviving 12 months in those receiving 
carboplatin and etoposide as their first-line treatment.

Results

Flow chart of the SACT database (2000 - 2021) (Figure 1).

Univariate analysis

We identified 742 cases of SCLC in the departmental database 

Figure 1. Flow chart of the SACT database (2000 - 2021).
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with SCLC. Of the SCLC patients, 43% identified as Māori. 
Overall, 560/742 (75.5%) of patients received a primary course of 
SACT. There was no difference in the uptake of SACT between 
Māori and non-Māori, although Māori were average five years 
younger and were more likely to be female. Māori receiving SACT 

were twice as likely to have a BMI of 30 or above (Table 1).
  Of patients who had SACT, 454/560 (81%) of patients were 
initially treated with carboplatin and etoposide. Of these patients, 
18% (83/454) received a second line of SACT, which was mainly 
cyclophosphamide adriamycin vincristine (CAV) or paclitaxel 
(96%). Among the 175 patients with the limited-stage disease, 45 
were initially treated with cisplatin and etoposide. 
  Overall median survival was 8.5 months. Thirty-five percent of 
patients receiving SACT survived 12 months, while for those who 
did not start SACT, only 23% survived 12 months. The median 
survival in those receiving SACT increased from 7 months 
between 2000 and 2004 to 9 months from 2015 to 2021.  

Multivariate analysis

Table 2 showed that the key factors associated with improved 
12-month survival included younger age, year of diagnosis, 
limited stage of disease rather than extensive and the use of SACT 
regimens (carboplatin + etoposide with/without durvalumab 
and cisplatin + etoposide). Importantly Māori versus non-Māori 
ethnicity was not associated with survival (adjusted odds ratio: 
1.19; 95% CI: 0.82 - 1.71).  After adjustment, patients treated with 
carboplatin and etoposide (with/without durvalumab) or cisplatin 
and etoposide were 1.5 times and 4.9 times respectively more likely 
to survive 12 months than those without a SACT regimen. Table 
3 shows that patients with the limited-stage of disease receiving 

Figure 2. Kaplan Meier curves of patients with the first line 
intravenous treatment vs without. 

Figure 3. Kaplan Meier curves of patients who were originally 
treated with carboplatin + etoposide and then had the second 
regimen CAV/Paclitaxel vs without the second regimen.

Figure 4. Kaplan Meier curves in those receiving a SACT 
regimen by ethnicity.

Figure 5. Kaplan Meier curves in those receiving a SACT 
regimen by BMI.

Figure 6. Kaplan Meier curves in those receiving a SACT 
regimen by year of diagnosis.
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carboplatin and etoposide as their first-line therapy were 2.6 times 
more likely to survive 12 months than those with extensive stage.

Kaplan Meier survival analysis

The Kaplan Meier curves (Figure 2) confirm the expected overall 
poor prognosis with a 5-year survival of less than 10%. Consistent 
with published data, patients with limited-stage disease receiving 
cisplatin and etoposide had a 5-year survival substantially better 
at close to 30%. For those patients who receive carboplatin based 
SACT (Figure 3), a proportion received a second SACT regimen. 
This group have an improved median survival by 2.5 years. It is 
not possible to differentiate if this improved survival is due to the 
use of the second regimen, or simply a reflection of survivorship 
bias. Despite improved median survival, beyond two years from 
diagnosis there was no difference in the percentage of patients alive 
based on the number of regimens received. By the Kaplan-Meier 
method, there is no difference in survival for Māori compared 
to non-Māori (Figure 4). An increased BMI is associated with 
improved survival in those receiving SACT (Figure 5). The 1-year 
survival was less than 30% during 2000-2004, and the survival 
rate increased to 40% during 2015-2021 (Figure 6).

Discussion

Our SACT database system provides valuable insights into 
patterns of care and outcomes. Approximately 75% of patients 
seen received SACT. This compares well with the 71% of patients 
with SCLC the national quality indicator reported for 2019 based 

on the National Cancer Register [2]. SCLC is highly sensitive to 
initial chemotherapy [11]. The overall response rate in limited-
stage and extensive-stage SCLC was 80-90% and 60-80% 
respectively [12]. Platinum (cisplatin or carboplatin) combined 
with etoposide remains the standard of care for the first-line 
treatment of SCLC [13-15]. In our SACT database, about 80% of 
patients were initially treated with the standard carboplatin and 
etoposide regimen over this period. Approximately 10% of patients 
received cisplatin and etoposide as their first-line therapy. The 
National Comprehensive Cancer Network (NCCN) Guidelines 
for SCLC recommended cisplatin in combination with etoposide 
plus concurrent thoracic radiation for limited-stage SCLC [15] 
and combination chemotherapy regimens for extensive-stage 
SCLC [11]. Carboplatin is an acceptable alternative to cisplatin 
because carboplatin has a more favorable toxicity profile relative 
to cisplatin [14, 16]. The use of cisplatin carries a greater risk of 
nephrotoxicity, which may be not suitable for elderly patients 
and those with cardiac or renal comorbidity [12]. One of the 
important toxic effects of carboplatin is myelosuppression [11]. 
Recent studies found an insignificant difference in overall survival 
between patients treated with carboplatin or cisplatin in either 
extensive-stage or limited-stage SCLC [16-19]. In addition, SCLC 
patients treated with carboplatin or cisplatin plus etoposide still 
have high relapse rates and poor overall prognosis because of rapid 
development of drug resistance [12].
  In our study cohort, only 18% of patients treated with the first 
line SACT also received the second line therapy primarily CAV 
or paclitaxel. Previous research found that the use of CAV as the 
second line chemotherapy produced a response rate of 13% to 28% 

Table 2. Odds ratio of surviving 12 months.

Variables Classification Unadjusted OR 95% CI Adjusted OR 95% CI

Age 
(years) - 0.955*** 0.939 - 0.971 0.955*** 0.937 - 0.974

Gender
Male 1 - 1 -

Female 1.460* 1.062 - 2.005 1.324 0.931 - 1.884

Ethnicity
Māori 1 - 1 -

Non-Māori 0.857 0.626 - 1.173 1.186 0.824 - 1.706

Year of 
diagnosis

2000-2004 1 - 1 -

2005-2009 1.349 0.810 - 2.247 1.387 0.794 - 2.422

2010-2014 2.160** 1.341 - 3.479 2.235** 1.323 - 3.778

2015-2021 1.653* 1.040 - 2.628 1.647 0.985 - 2.754

Cancer 
stage

Extensive/IV 1 - 1 -

Limited/I/II/III 4.233*** 2.958 - 6.058 3.294*** 2.202 - 4.927

Regimen

No IV SACT regimen 1 - 1 -

Carboplatin + etoposide 
(with/without durvalumab) 1.538* 1.032 - 2.293 1.539* 1.005 - 2.356

Cisplatin + etoposide 11.333*** 5.468 - 23.492 4.853*** 2.208 - 10.664

Other - 0.971 0.427 - 2.209 1.085 0.461 - 2.557

Note: *** p<0.001, ** p<0.01, * p<0.05; Odds ratio (OR); Confidence interval (CI).
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[20-22] .There was evidence that the single-agent paclitaxel was 
moderately effective in patients with previously treated SCLC. 
The use of the single-agent paclitaxel in those patients showed 
a response rate of 24% to 29% [23]. The second line treatment 
may improve overall survival in lung cancer patients or provide 
significant palliation of symptoms [23]. However, the value of 
the second line therapy is insignificant in patients with chemo-
resistant or refractory disease [24].
  New treatments are needed to prolong survival for patients 
diagnosed with SCLC. Only very few patients were fortunate 
enough to receive international standard of care immunotherapy 
as part of a named patient compassionate access scheme. In 2019, 
the standard treatment for extensive-stage SCLC evolved when 
the addition of atezolizumab, a programmed death ligand 1 (PD-
L1) - targeted immune checkpoint inhibitor (ICI), to carboplatin 
plus etoposide was shown to improve survival over chemotherapy 
alone [8, 25, 26]. The median overall survival in those receiving 
atezolizumab was 12.3 months [8]. The CASPIAN trial in 2019 
showed that patients with extensive-stage SCLC receiving 
durvalumab (an anti-PD-L1 ICI) in combination with carboplatin/
cisplatin plus etoposide also had a median survival of around 13 
months [7, 26]. The overall two-year survival of patients treated 
with durvalumab plus chemotherapy was 22%, which was higher 
than that of patients with chemotherapy only (14% [7]. A phase 
III KEYNOTE-604 study in 2020 reported that the addition 
of pembrolizumab (anti-PD-1) to the standard first line therapy 
etoposide plus platinum significantly improved progression-free 

survival [27], but insignificantly increased overall survival in 
patients with extensive-stage SCLC [28]. According to current 
guidelines of NCCN, thoracic consolidation radiation therapy 
(TCRT) is recommended for extensive stage SCLC patients with 
response to systemic chemotherapy. However, the selection of 
patients and radiotherapy doses are not well defined [29].
  Survival by the five-year diagnosis cohort improved modestly 
over the 20-year period of the study. Our reported survival for 
limited-stage patients receiving combined modality treatment is 
comparable to published literature [30]. A prior study reported 
that the median survival of limited-stage and extensive-stage 
SCLC was only 14-20 months and 8-13 months respectively [12]. 
Importantly, we detected no systematic difference in terms of the 
pattern of care or survival outcomes based on ethnicity. Survival 
of Māori and non-Māori with SCLC was similar with the hazard 
ratio at 12 months being 1.20 (95% CI: 0.84 - 1.73). In our SACT 
database, approximately 75.5% of Māori with SCLC received 
SACT during 2000-2021. Lung Cancer Quality Improvement 
Monitoring Report of Cancer Control Agency NZ reported 75.3% 
of Māori with SCLC treated with SACT based on the National 
Cancer Register during 2015-2018 [2]. Lung Cancer Quality 
Performance Indicator Report of Cancer Control Agency NZ 
emphasised the importance of timely and fair access to SACT for 
Māori diagnosed with lung cancer to improve their survival and 
quality of life [31].
  A strength of this study is that the departmental database provides 
comprehensive information on lung cancer patients receiving 

Table 3. Odds ratio of surviving 12 months in the group receiving carboplatin and etoposide as their first line treatment.

Variables Classification Unadjusted OR 95% CI Adjusted OR 95% CI

Age (years) - 0.967** 0.946 - 0.989 0.961** 0.938 - 0.985

Gender
Male 1 - 1 -

Female 1.469 0.976 - 2.211 1.306 0.849 - 2.008

Ethnicity
Māori 1 - 1 -

Non-Māori 0.962 0.642 - 1.440 1.351 0.847 - 2.154

Year of 
diagnosis

2000-2004 1 - 1 -

2005-2009 1.502 0.795 - 2.837 1.532 0.781 - 3.002

 2010-2014 1.536 0.836 - 2.820 1.890 0.994 - 3.594

2015-2021 1.510 0.838 - 2.722 1.808 0.968 - 3.378

Cancer stage
Extensive/IV 1 - 1 -

Limited/I/II/III 2.444*** 1.509 - 3.956 2.565*** 1.544 - 4.262

BMI

<18.5 1 - 1 -

18.5-24.9 2.048 0.661 - 6.348 2.397 0.741 - 7.760

 25-29.9 2.274 0.731 - 7.076 2.632 0.809 - 8.560

  ≥30 2.801 0.898 - 8.742 3.080 0.942 - 10.075

Note: *** p<0.001, ** p<0.01, * p<0.05; Odds ratio (OR); Confidence interval (CI).
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SACT, including age, gender, ethnicity, BMI, cancer stage, SACT 
regimens and survival over 20 years. 
  One of the limitations is that the current SACT database does 
not include information on co-morbidities, which may affect the 
survival probabilities of lung cancer patients. Māori are more 
likely to have co-morbidities than non-Māori at diagnosis. In 
addition, non-Māori is a mixed group including a small proportion 
of Asian and Pacific patients, who may have different SACT 
regimens and outcomes. 

Conclusion

In summary, this study demonstrated that the median survival for 
SCLC was 8.5 months. The first-line carboplatin/cisplatin plus 
etoposide therapy significantly improved 12-month survival rates 
in patients with SCLC versus those without intravenous SACT 
regimens. Patients with younger age and limited-stage disease 
were more likely to survive than those with older age and extensive 
stage. The median survival rate increased in patients initially being 
treated with carboplatin plus etoposide and then having the second 
regimen of CAV/paclitaxel. We found no difference in adjusted 
odds ratios of surviving 12 months between Māori and non-Māori 
and among different BMI subgroups.
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